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1. Overview of the Quasi -Zenith Satellite 
System(QZSS)
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Quasi -Zenith Satellite System

ƯMICHIBIKI No.1 was launched on Sep. 11, 2010. Afterwards, 
Government of Japan decided to make QZSS into a 4 -satellite. 

Ư4-satellite constellation was established in 2017, and the 
operational service was started in Nov. 1st, 2018.

Quasi -Zenith Satellite System (QZSS)

Space Segment

Ground Segment

3 Quasi -Zenith Orbit (QZO) Satellites

1 Geostationary (GEO) Satellites

2 Master Control Station (MCS)

7 Uplink Station

22 Monitor Station
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QZSS Satellite(s) Overview

ƯBlock I -Q: MICHIBIKI No.1

Ļifetime: 10 years

¸Orbit(QZO: Quasi -Zenith Orbit)

Semi -major Axis (a): 42164[km]

Eccentricity (e): 0.075/ Inclination ( i): 41 deg

ƯBlock II -Q: MICHIBIKI No.2, 4

Ļifetime: 15 years+

¸Orbit(QZO: Quasi -Zenith Orbit)

a, e, i: same as Block I -Q

ƯBlock II -G: MICHIBIKI No.3

Ļifetime: 15 years+

¸Orbit(GEO: GeoStationary Orbit)

Longitude: E 127/ Latitude: 0

Block II -Q

Block II -G

S-band Antenna

Block I -Q



6 © NEC Corporation 2018 IWLR 2018, Canberra, Australia

QZSS Orbit

ƯJapan Region

¸Over 20 degrees elevation (More than 2 -QZS are available)

¸Over 60 degrees elevation (1 -QZS is available)

ƯQZSS Coverage Area at least one QZS is visible

40
50

60

Equator

1 Geostationary satellite

GEO: on the Equator

QZO: ñ8 Letterò Orbit
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QZSS Satellite(s) Launch

ƯMICHIBIKI Launched from Tanegashima space center.

No.1* No.2 No.3 No.4

launch Sep.11, 2010 Jun.1, 2017 Aug.19, 2017 Oct.10, 2017

Alert off Jun.21, 2011 Sep.15, 2017 Dec.18, 2017 Jan.12, 2018

* MICHIBIKI No.1 was transferred from JAXA to Cabinet Office on Mar. 2017.

[Block II -G: No.3] [Block II -Q: No.4] [No.3 launched]
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Typical Mission of QZSS

ƯQZSS provides positioning - related service and messaging service.

ƯPositioning - related service

Şatellite Positioning, Navigation & Timing Service (PNT)

The service to provide satellite positioning as same as US -GPS.

Şub -meter Level Augmentation Service (SLAS)

The service to provide accurate positioning around 1 -2 meters*.

Çentimeter Level Augmentation Service (CLAS)

The service to provide highly accurate positioning around 10 centimeters*.

* Ionosphere disturbance(fluctuations), multipath and others will affect the accuracy. 

ƯMessaging Service

Şattellite Report for Disaster and Crisis Management (DC Report)

ƯPositioning - related service supported by JCAB

ŞBAS Service

To evaluate and improve 
the positioning accuracy 
by SLR data.
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ƯQZSS transmits two types of the regional 

ionospheric parameters, i.e. parameters 

for the Southeast Asia and Oceania regions, 

and parameters for the area near Japan. 

QZS

QZS

QZS

PNT Service (GPS Complementary)

ƯQZSS can be seen at high elevation angle 

and reduces the multipath effect.

Southeast Asia  
and Oceania Region

Area near JAPAN

ʾʾʾ
QZS1(QZO)
ʾʾʾ

QZS2(QZO)
ʾʾʾ

QZS4(QZO)
ʾʾʾ

QZS3(GEO)

QZSS visibility time (TOKYO)

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://free-illustrations.com/independence/independence-dl-04.html&ei=lI6sVM_aCeatmAXAxIA4&bvm=bv.83134100,d.dGc&psig=AFQjCNFTrcZEBAtlkhE6etT7KzOfHq0w_Q&ust=1420681234948753


2. Improve orbit determination accuracy by SLR 
data
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Tuning routine on QZSS operation

ƯAccuracy evaluation using SLR data has helped modeling and 
parameter tuning of orbit determination.

Uplink Station

Monitor Stations 

Master Control Station 
(MCS)

[Generation products]
Almanac productsה
Ephemeris productsה
Finalה products etcé

QZSS web site
http://qzss.go.jp/en

[QZSS archive data]
Finalה products etcé

[Broadcast data]
Almanac productsה
Ephemeris products etcéה

QZSS

SLR Tracking by 
ILRS Network

SLR dataה

[Parameter Tuning]
Orbit estimation (SRP* parameter) 
tuning by SLR data.

Users

* SRP = Solar radiation pressure
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SLR visible stations for MICHIBIKI

ƯSLR visible station for QZO (over 20 degrees elevation) 
ƯNumber of ranging data 

per SLR station

Name Number

YARL 667

SHA2 246

CHAL 106

BEIL 49

STL3 7

GMSL* 341
From Jun.1, 2018. All QZS.

* GMSL is quarantine station (reference value). Data provided by JAXA.
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ƯTime series graph of Number of SLR NPT data 

ƯWe could obtain so many SLR data

¸We thanks to the SRP parameter tunings by using these data, improve orbit 
estimation accuracy!! (detail is next slides)

SLR visible stations for MICHIBIKI

Daytime

Thank you for your cooperation!!


